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Look downward on that globe whose hither aide 
With light from hence, though bnt reflected, shines; 
That place is Earth, the seat of Man; that light 
His daj, which else, as th' other hemisphere, 
Night would invade .... Milton. 



Heav'n 
Is as the Book of God before us set, 
Wherein to read His wondrous works, and learn 
His seasons, — ^hours or days or months or years. 



Milton. 
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INTRODUCTION. 



THE object of the series of pictures and maps in the present work is to illustrate- 
more fully and satisfactorily than has hitherto been done, the cause and nature 
of the seasons, and to bring clearly before the student's mind the nature of the 
sun's path along the ecliptic, the central track of the great zodiacal zone. For this 
purpose I show first, in the frontispiece, the path of the earth around the sun, then 
in a series of twelve plates the varying presentation of the earth's surface towards 
the sun at four diflferent hours of the day, in each of the twelve months of the year. 
These forty-eight views, each repeated three times, in order that the relations of 
the seasonal changes may be more clearly recognised, are followed by a series of 
views of the British Isles at midday in winter, spring or autumn, and midsummer,, 
and at six morning and evening at midsummer. All these views may be called Sun 
Views of the Earth. They are followed by twenty-four zodiacal maps, — viz., twelve 
maps showing the zodiacal zone with the ecliptic, meridians, and declination 
parallels, and the sun's course from day to day all the year round, the sun's disc 
being shown of its true size and in its true place for each day in the year : the stars, 
meridians, &c., are shown in these maps dark on a white ground. Then follow 
twelve maps showing the zodiacal zone with stars only (meridianal and ecliptic 
divisions are marked in as minute crosses), the stars showing white on a dark 
ground. 

Taking the fi^ontispiece— Plate I. — first, we see in it the earth's path ABA'B' 
around the sun at S, the point C being the centre of the path, AA' its longer, BOB' 
its shorter axis. The eccentricity SO is very obvious, on the scale of our diagram,, 
but the ellipticity is not noticeable : in other words OA and C A' are not measurably 
different in length fi:om OB and CB', or AA' from BB'. This many find inconsistent 
with the idea derived from the familiar statement that the earth's path is ant 
ellipse ; for the path seems to be a circle around C as centre. The path is really 
elliptical; but, on the scale of our picture, the ellipticity is not recognisable. 
Speaking with sufficient closeness to the facts for our purpose here, SO is about 
the sixtieth part of OA or OA', and SB is equal to either CA or OA'. Hence, since 
SOB is a right-angled triangle, the square on OB is less than the square on SB by 
the square on OS, or by only l-3,600th part of the square on SB. Whence it 
follows (the student can readily satisfy himself of this by calculation) that OB is less 
than SB by only l-7,200th part of SB. If AA' were 7iin. (it is really only about 
6^ in.), BB' would be less by only 1,000th part of an inch. 

Placing ourselves in imagination at S, we should see the earth carried round 
the circle ABA'B', travelling along the distance from dot to dot round this circle in 
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one day, and appearing to turn once round on its axis each day. I say appearing 
so to turn because as a matter of fact it is only to an observer at S that an exact 
rotation seems to be made in each day of our ordinary time. Evidently the earth 
has to turn a little more than once round to bring the same face towards S, when 
she has reached the end of each day's travel, as she turned the day before. In a 
quarter of her annual circuit he shas, in aU, made one extra quarter rotation in this 
way ; in half of her circuit, a half rotation ; and in the whole year a full rotation 
more. Thus the earth turns on her axis not 365} but 366} times in a year, or 
365} solar days are equivalent to 366} true rotations, — called sidereal days because 
they are the days we should have if we considered the earth's rotation as supposed 
to be seen from a star. Viewing the matter from the earth instead of the sun we 
may say that the sun appears to take a longer time in returning to the south, day 
after day, than a star does ; the reason being that as viewed from the earth the sun 
is all the time travelling eastwards, or in a direction contrary to that of his apparent 
daily motion ; and as he makes one eastward circuit in a year, he loses one apparent 
circuit of the heavens in making 365}. The mean solar day is thus longer than the 
sidereal day, or true rotation-period of the earth, by slightly less than l-366th part 
of a day, or about four minutes. 

Now let us suppose our observer at S, the sun, to watch the earth as she 
traverses the orbit ABA'B', considering first her apparent axial pose only. As her 
real axial pose remains unchanged during her entire circuit (for we may neglect 
that slow reeling movement which is accomplished in 25,900 years, as not producing 
any change in a single year, — at least none which need be considered here) it is 
manifest that the apparent axial pose will vary precisely as though the earth remained 
at rest, and our observer travelled round her. But also, we get just the same 
changes in the appearance of an object by travelling around it, as we would if the 
object were turned round on an axis square to our path of circuit. So we shall get 
all the changes of the earth's apparent axial pose, as viewed from the sun, by 
supposing her centre at rest, and her globe twirled around an axis square to the 
plane of the ecliptic : — 




Thus suppose PEP'E' a view of the earth on about March 20, when the polar 
axis is as shown, and the equator seen like a straight line across the centre of the 
disc, as EOE', the arrowed line KOL representing the earth's motion as watched 
from the sun : — Then E will be brought into view and E' carried out of view as the 
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«arth goes on ; P, the nortb pole, being brought within the visible part of the earth> 
and R, the south pole, being carried to the invisible part. It is clear that we simplify 
our study of these changes, without any loss of fulness, by supposing the earth's 
globe to turn round the upright axis AB (square to KOL). 

It is obvious that B will be carried along the line ECe parallel to KL, and E' 
along the corresponding line E'CV on the unseen half of the earth. The pole P 
will be carried along the line P^ on the visible half, and the pole F along the 
corresponding line pT' on the unseen half, of the earth, Pp and F'y being parallel to 
KOL. 

The actual changes in the earth's aspect &om month to month are shown in 
the following figures : 



Sept. 28. Oct. 2S. Nor. U. Deo. 21. Jui. 19. Feb. 18. Vxasb 20. 

FlOS. 2-15, ILLITBTRATIIIO TBB EaSTB'B Va&TING PrESBNTATIOM TOWARIM THE SDN TBSODaHOUT THE YeAB. 



Now, the firat twelve plates in this work show the earth in these twelve aspects, 
at four hours in each day, viz., at 6 a.m., noon, 6 p.m., and midnight, Crreenwich mean 
solar time, each plate giving the aspects during three successive months, so that the 
progress of the change in the earth's aspect can be traced on from month to month, 
but always with the aspect for the preceding and following months visible for 
comparison. 

Observe also that any face of the earth shown lor any named date and hour 
represents the &ce of the earth turned jrom the sun at that hour six months later 
or earlier than the dates named on the maps; or the face of the earth turned directly 
towards the direction in which the earth is travelling, at that hour, three months 
later ; or the face turned directly /rom the direction in which the earth is travelling, 
at that hour, three months earlier than the dates named on the maps. 
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To illustrate the effect of these changes in modifying the amount of sunlight 
received by any part of the earth's surface, Plate XIV. is added, in which we see the 
aspect of the British Isles, Denmark, and parts of France, Sweden, Grermany, &c., 
at midday in midwinter, spring, or autumn, and midsummer, and also the aspect of the 
same regions at six on a midsummer morning, and at six on a midsummer evening. 

Again, viewing the earth from S, we see from the frontispiece, that she travels 
from right to left, or from west to east among the stars. The names of the signs 
outside the orbit indicate the directions in which the various signs lie as seen from 
S. On or about December 21 the earth as seen from the sun enters the sign 
Cancer, passing out of Cancer and into Leo on about January 19, into Virgo on 
about February 18, into Libra on about March 20, and so on. 

The frontispiece would also represent the apparent path of the sun around the 
earth, if a very much smaller dot were set at S, and a larger series of dots round the 
orbit, to represent the larger sun circling around the smaller earth. But another 
change would have to be made. The names of the signs would have to be altered, 
each into the name now on the opposite side of the orbit. For it is clear that 
whereas between December 21 and January 19, the earth, seen from the sun appears 
to be passing across the zodiacal region Cancer, the sun, seen from the earth between 
those days, appears to be passing across the zodiacal region Capricomus. 



Thus,- 
On 



December 21 j^%«^f ^^ *^^ «^^| Cancer : f 

[ the earth enters j { 



as seen from the earth 
the sun enters 



January 19 
February 18 
March 20 
April 20 
May 21 
June 21 
July 22 
August 22 
September 23 
October 23 
November 22 



99 



99 



99 



99 



99 



99 



99 



91 



99 



99 



99 



Leo : 
Virgo : 
Libra : 
Scorpio : 
Sagittarius : 
Capricomus: 
Aquarius : 
Pisces : 
Aries : 
Taurus : 
Gemini : 



99 



99 



99 



99 



99 



99 



99 



99 



99 



99 



99 



[Capricomus. 

Aquarius. 

Pisces. 

Aries. 

Taurus. 

Gemini. 

Cancer. 

Leo. 

Virgo. 

Libra. 

Scorpio. 

Sagittarius. 



The sun's path and his position from day to day, are shown in the twelve 
zodiacal maps forming Plates XV., XVI., XVII., XVIII., XIX., and XX., while the 
same zodiacal regions are shown, on the same scale, but without meridians and 
paraUels, in the series of Plates XXL, XXII., XXIH., XXIV., XXV., and XXVI. 
It will be observed that each of the twenty-four zodiacal maps shows a sign of the 
zodiac, and on either side of the sign a strip five degrees wide belonging to the sign 
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preceding or following. Thus the maps overlap to a convenient degree. The 
zodiacal zone is about twenty-seven degrees wide, so that the paths of all the 
planets, as seen from the earth, would be included well within its width. 

These maps may be conveniently used for other purposes. Thus, to determine 
the point towards which the earth is travelling on any day, say November 13 : — 
From Frontispiece, we see that the earth on November 13 is in the twenty-second 
degree of the sign Taurus, and therefore travelling directly towards the tweniy- 
second degree of the sign Leo, three signs or one quadrant farther forward ; the 
corresponding point, called the apex of the earth's way, is seen in the first Map of 
Plate XVII. (it is near the place occupied by the sun's centre on May 12). The 
same point, also shown in the first Map of Plate XXIII., is on the ecliptic, near the 
star r, in Aries. So may all such cases be dealt with. 

Lastly, Plate XXVII. shows the varying diurnal path of the sun in the 
sky in the latitude of London, fi'om month to month throughout the year. It 
also shows, in the loop on the southern meridian, how the sun's position at clock 
noon ranges on either side of the southern meridian throughout the year. A 
study of the sun's path, as shown in the Frontispiece and in Plates XIY. to XIX. will 
explain why his midday position thus varies : — 

Thus in the early spring months, we see from the Frontispiece that the earth is 
travelling faster than her mean rate, being nearer the sun than her mean distance. 
The real sun therefore passes to the east faster than the mean sun, the imaginary body 
{travelling uniformly once a year round the equator) which rules our clocks. The 
sun gains more also in eastwardly motion athwart the hour circles, during the first 
half of this quarter, because (as we see from the zodiacal maps for January, February, 
and March) he is here crossing the meridians where they lie nearer together than 
at the equator. Here then he gains rapidly in advance eastwards, and therefore, 
since the diurnal motion carries him westwards^ he follows the clock sun in coming 
up to the meridian, — or clock time is before solar time. 

The latter cause of the sun's excess of eastwardly motion is reversed in the 
latter half of the first quarter, and so far as it is concerned he would come to the 
meridian at clock noon at the time of the vernal equinox. For as the zodiacal maps 
show, he now has a slant motion athwart the hour circles, and their distance apart 
is also widening to its full equatorial value, insomuch that losing at this time he has 
just travelled one-fourth of the circuit of the hours in this fourth of his circuit of 
his own path, the ecliptic. But a balance of gain remains, because the gain due to 
the sun's more rapid apparent motion of revolution (see the Frontispiece), is not 
corrected till the earth is in aphelion about July 2. The lagging of the sun owing 
to his slant course athwart the hour circles presently works off the balance of former 
gain (for in March and April the sun is nearly at his mean distance), and so, about 
April 15, the sun's position at clock noon is on the meridian, or clock and sun are 
together. 

He next makes a westwardly range owing to his slower motion across the hour 
circles, which is presently corrected as he ranges north of the ecliptic, and he comes 
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to the meridian at clock noon on or about June 14. This part of the loop is small 
because the westwardlj range due to his slower motion across the meridians in the- 
first part of the quarter is in part corrected by the balance of eastwardly range 
remaining until July 2 as the effect of more rapid motion in his orbit. In the latter 
part of the quarter more rapid motion athwart the meridians is corrected by slower 
motion along the orbit. 

In the third quarter, from midsummer to autumn, we have similar effects,— a 
small range, because of the two causes acting in opposite directions. In the first 
part of the quarter the sun is moving more rapidly athwart the meridians, but more 
slowly in his orbit than the average, and there is only a slow 6astwardly gain. 
So soon as he begins, at the middle of the quarter, to move more slowly across 
the meridians, his eastwardly gain is quickly worked off, both causes tending to 
reduce it, and he comes to the meridian again at clock noon about the end of August. 

The rest of the sun's meridianal deviation corresponds to that in the first 
months of the year. He is at first moving more slowly athwart the meridians 
and also along his orbit, than the average; hence he passes rapidly westwards, 
losing ground through both causes. * But during the last three months of the year 
he travels along his orbit more quickly than his average rate, and as during the 
last half of the quarter from autumn to winter he .is also travelling more quickly 
athwart the meridians, he is brought by this excess of eastwardly motion to the 
meridian again at clock noon, by about Christmas Day. 

The shape of the double loop on the meridian in Plate XXYII. corresponds 
with these movements. The westward side of the lower loop is larger than the 
eastward side, because there is a greater amount of eastwardly gain between 
the sun's passage of the winter solstice, and the time selected for setting the sun 
and clock together — ^about December 25 — ^than there is between this time and the 
earth's passage of the perihelion. 



Sun Yiews of the Earth in Notevber, December, and Jandart. 



Svn Vun-s of the Euth nr Dkckmbbr, 3lsvab.t, axd Fsbkuabt. 



> YiEVB or THE Eabth iit JunjABT, Febbuabt, and March. 



Sim Views of tbb Eabth in Fcbruabt, Mabcb, and Apkil. 



Sow ViBws or THE Eabth in Mabcb, Apbil, add Hax. 



8uv Views of Tax Eabtu ik Apbil, Mai, amu Juhb. 



PLATE Vni. 



Sun ViiwB or the Earth ix Mat, Juni^ and July 



SUK V1KW8 OF TBI EaBTU IK ApBtL, MaT, AND JtlNE. 



PLATE VIIL 



Sun Vtzws or thb Earth is Hat, Junk, and July 



8uK Views or thi B^kth ih Junk. July, and Adqubt 



Snx Y1EW8 OF THE Eabth in Jvly, Auoust, and Skftbmber. 



SuK ViKWB or TBK Eabth im April, Mat, add June. 



PLATB VIIL 



Sum Vizwb of the £artb ik H&t, Junk, and Julv 



r 



8uN VtBws or THi Eahth ih Jumb. July, and Adgust 



SOS TllWS OF THK EASTH IM JuLT, ACOUBT, AND SePTEMBXIL 



8VX TIEW8 or THE EaKTB IK AVOUBT, SsFTBItBBB, AND OCTOBBR. 



PLATE XIL 



8cm Tikws or tbi Eahth iv SEmiiBER, Octobkb, and Kotsmbbr. 



PLATE XIIL 



Sua Views op thb Earth ir Octobbb, Novimbeb, avd Dbcekbkb. 



PLATE XIV.— SUN VIEWS OF THE BRITISH ISLES, FRANCE, DENMARK, Ac. 



At hooh, Mibwisieb (Gusjuiwich Tmii). 



At sis is the horning, Midsumhxk. 



At koon, im Sprimo or Aittuhn (Gbbenwicu timk). 



At boon, MiDsuHNER (GaieNwicH time). At bix m the etenino, Miobummee. 



PLATE XV. 
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1. — Thk Sun's cocrsk THBOuon ;rHE sign Capricornus (Coitstkllation Sagittarius). 
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2. — The Scn's course through the sign Aquarius (Constellation Caprtcornus). 



PLATE XVI. 





*^^ i)^'^ 


V « 


ii^(y^ 


ip^ 


tq5^ ^<.«*^ 






^^K^'NV^^^H 








oromedA ^ 


^...\ 




^n 


Edki 

•-a? 

>- 

-2^ 


\ ''LV 


\ * 


i 


CP1SCES5 V^ 

\ yhy 


\ 20 \ 

\ i' A^ 

\ *\ 


^^ ^^ \ 

\ 

\ 
** \ 

* \ 
r \ 

* \ 

\ ♦ 


Vea 

'ii \ 


♦74 \ 

\ '' 


la \ •42 <^ 

uSi*"^ — 

ri^ 56 \ 


\ C^QUARlusr\ 

^ \ 


^.^-^ \ CCETU^ \ 


jfi" 


«i\q«^ M^ 


^^ 


t^ 


^5^ 


^V^ ^y. 


■ 



3. — ^The Sun's course through the sign Pisces (CoNSTELUunoN Aquarius). 




4. — The Sun's course through the sign Aries (Constellation Pisces). 



PLATE XVII. 




5. — ^Thb Sun's ooursb thbouoh the sign Taurus (Constellation Aries). 



Cauriga] 




6. — ^Thb Sun's goubsi through the sign Osmini (Constellation Taurus). 



PLATE XVm. 
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7. — Thb Sun's course thbouoh the siqn Cancer (Constellation Gemini). 
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8. — ^The Sun's course through the sign Leo (Constellation Cancer). 
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PLATE XIX. 




9. — Thk Sun's course through the sign Virgo (Constellation Leo). 




10. — The Sun's course through the sign Libra (Constellation Yirgo). 



PLATE XX. 




11. — Thb Sun's coubsb thbouoh thk siasr Scorpio (Cokstbllation Libra). 







12. — Thk Sun's coubse thbouqh thb bigk SAOirrARras (Constbixatiom Scorpio asd Ophivchus). 
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The Zodiacal Shin A<)nARu;s (Con>>tiu.lation "apricukxus). 
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I'l.ATK XXIJ, 



TnK ZimiArAi, Sniv Pisi'kw n:i)\sTi:i,r.AiiON AgCAHirs) 
[TAf renin- i-f ihit maji eimirt lo thr mpridutu at miitHigkt on S-jilta 



■ixnTiox Pisces). 

Ill midnight an Oi'l"l" 



I'l.ATK XXUI. 



. KIK (t'oNsTKLI.ATION , 

r mffidian at midnight in 



The ZoiHiLvi. Sh^n <ii:iiiNi (Constkllatios Taurus). 
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PLATK ,\.\IV. 



Tub Zodiacai. Hiiis ('• 

[ 1%r n-Htrr <^ thu auiji n 



Tbb ZoDiAtAt SHi\ Le> (r'os-sTELi.ATiov Cxmrr). 

ll'hr vratrr of thit map aimer I- Ihr mr-Uliit'i ei Irhrunrif ;' 



Tiri: ZnniACM. Su:s Viitco (CnvBrr.i.i.ATiov I,r,o). 
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I'l.Aii'; xxvi. 



TlIK ZODFACAL SiCN !■ 



,r, Sign Sacittaiifi s (Ci>vsTEL[,\TroN SojKr'i" isd Oriiivi 



PLATE XXVIL 




The Stjn's Diubnal Ooubsb thbouohout the Tbab. 



In this Map equal distances from the centre represent equal distances on the sky from the point overhead. The doable 
loop over the southern meridian passes through the clock-noon positions of the sun, and shows how much he is to the east 
of the meridian in January, February, March, &c (and therefore after the clock), and how much he is to the west of the 
meridian (and therefore before the clock), in September, October, November, dec. It is not meridianally symmetrical. 
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